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VYueOHbiil kypc «Anredpa U Hayajla MaTeMaTHYECKOIO aHaIU3a» SBISICTCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B IporpaMMe CpeaHero oOuiero oopa3oBaHWS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYyrodl CTOPOHBI, POpMHUPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE O0yYaroUIuxcs Ha ypoBHE, HEOOX0IUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
aucuuIiuiiH. B pamkax maHHOro ydeOHOro kKypca oOydaromuecs OBJIaJEBarOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMylaupyeTr CBOHU
JTOCTH)KEHUSI B MaTEMaTUUeCKOM dopme.

VY4eOHbIlt Kypc anreOpsl M Hayajl MaTeMaTUYeCKOTO aHaju3a 3aKJIajbIBaeT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS IKOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiazeHHUE aOCTPAKTHBIMH M JIOTHUUYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl M MaTEeMaTHUYeCKOrOo aHajiu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKa3bIBaTh
YTBEPKACHUS C MOMOIIBI0O MHIYKIMU U PACCYKIATh NE€IyKTUBHO, MCIOJIb30BaTh
000011IeHNe W KOHKPETH3allMi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywenusi yueOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO
aHanu3a» oOydYarolIvecs MOJy4yaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MAaTEMAaTUUECKUX MOJIENIE peajbHbIX CUTYyalluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpPUMEPAMU
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM B MpPUPOAE, HAyKe U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTECHIIMAIIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4eOHBbIH MaTepuall, CHOCOOCTBYIONIUI
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOMH
JESATENbHOCTH, TpeOyIomell MPOAOHKUTENIbHON  KOHIEHTpAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yibTar.

B ocHoBe MmeTonumkm oOydeHus anredpe W HadajiaM MaTeMaTHYEeCKOTO
aHaJIH3a JISKUT JACATEIHbHOCTHBIN MPUHIIAI 00yUYEHUS.

B crpykType yueOHOro Kkypca «Anrebpa W Havala MaTEMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIONINE COEepPKAaTebHO-METOIuYeCcKue TuHun: «Yucna



U BhIUHCICHUN», «DYyHKIIMN U Tpadukm», «YpaBHCHUS U HepaBeHCTBay», «Hauama
MaTeMaTHYeCcKOTo aHaiam3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIC
COJIepPKATEIIbHO-METOIMUECKHE JIMHUW W3Y4alOTCsS Ha TMPOTSHKCHWH BYX JIET
o0y4yeHHUsT Ha YPOBHE CpPEIHEro oO0Iiero oOpa30oBaHHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTEIICHHO HACHIMAsCh HOBBIMH TeMaMHU W pas3zenamu. JlaHHBII
y4eOHBIN KypC SBISETCS WHTECTPATHBHBIM, ITOCKOJIBKY OOBEIUHSET B cebe
colepkKaHNEe HECKOJIbKAX MAaTEMaTHYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTUYECKUH aHaIM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u apyrue. [lo mMepe Toro kak oOydaromuecsi OBJaIeBarOT BcE Ooiee
MIHPOKAM MaTEMaTHYECKUM aIlliapaToM, Y HUX MOCIICIOBATEIHbHO (hOPMHUPYETCS U
COBEPIIIEHCTBYETCS yYMCHHE CTPOMTh MATEMAaTHUECKYH MOJENb peaTbHOM
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJYYCHHBIC MTPU U3YYCHHH Y4EOHOTO Kypca, JIs
pEIIeHUs] CaMOCTOSTETFHO COPMYIMPOBAHHON MaTeMaTHYECKOW 3aJjaui, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOIUYECKas JUHHUS «YWcia W BBIYMCICHUS) 3aBEpIIaCT
(bopMHUpOBaHNE HABBIKOB HCIIOJb30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBaHuss 0oco0oe BHUMaHHE yAesIeTcss  (POPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIYMCICHUN, BKJIIOYAIOMIMX B CEOsl MCIOJIB30BaHUE Pa3IHUIHBIX
dopMm 3ammcu 4Ymcia, YMEHHUE JeNlaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAKCHHS, PadOTaTh C MATEeMaTHUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIIMMCsI MHOXKECTBA HATypaIbHBIX, IICIBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM W3 OTUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My CIEMU(UICCKUE 3aJaud W OIepaluu: JACIICHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH Ha MHOXECTBE IIENBIX YHCEN, OCOOBbIe CBOWCTBA
PaIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
M3BJICUCHUE KOPHSA HATypallbHOM CTENEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YeMBIX YHUCET U
3HAKOMCTBY C BO3MOYKHOCTSMH WX MPUMEHEHHUS ISl PEIICHHS Pa3UYHBIX 3a/1a4
dbopMupyeTcst mpecTaBICHUE O €IUHCTBE MAaTEMaTHUKUA KaK HAyKd U e€ poiid B
MOCTPOCHUU MOJIENIE PEaNbHOTO0 MHpA, IMIUPOKO HCIOJIB3YIOTCS 0000IIeHNEe U
KOHKPETH3AIIHSI.

Jluaus «YpaBHEHHsSI ¥ HEPABEHCTBA» PEaTU3yeTCs HA MPOTSHKCHUH BCETO
oOydeHHsI Ha YPOBHE CpEIHEro oOImero oO0pa3oBaHUs, MOCKOJIBKY B KaXXIOM
paznene IlporpaMMbl TIPEeIyCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3amad. B



pe3ynbrate OOydarolMecsl OBJIAAEBAIOT Pa3IMYHBIMM METOJAaMH  PELIEHUs
pallMOHATBHBIX, HPPAlUOHATBHBIX, [OKa3aTeNbHBIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHHI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cogepxkamux napaMetrpbl. [loaydeHHbIE yMEHHS IIMPOKO HCIOJB3YIOTCS IpHU
uccleoBaHUM (PYHKIIUM ¢ TTOMOIIBIO MPOU3BOJIHON, MIPU PEIICHUH MPUKITATHBIX
3a/1a4 U 3aj7a4 Ha HaXOXJEHHWE HauOOJIbIIUX U HAMMEHBIIUX 3HAYECHUN (PyHKIIHUHU.
JlanHasi coqiepaTebHas JTMHUS BKIIOYAET B ce0s Takke (pOpMUPOBAHUE YMEHUMN
BBITIOJIHATE  pacu€Tel 10  dopmysnaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPalMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAKEHUI,
collepKallluX cTerneHu W Jiorapudmbl. braromaps u3yudeHuro aiareOpanvyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIIUICHUST O0OydYaromuxcs, (popMHUPYIOTCS HABBIKUA JEAYKTHBHBIX
paccyxjaeHudt, paboTbl C  CUMBOJBHBIMH  (QopMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemiaraet 3(PQGEeKTUBHBIE HMHCTPYMEHTBI IS PEIICHHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAY4YHBIX 3aJ]a4, HArJISITHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

CopepxarenbHo-MeToANYECKass JIMHUA «DyHKIUM U TpapuKu» TECHO
NEeperieTaeTcss ¢ JPYruMU JIMHUSAMH Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO
CMBICJIE 3aa€T MOCIEN0BATENbHOCTh U3yUEHUs MaTepuana. M3yuenue creneHHoi,
MOKa3aTeIbHOM, JIorapuMHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U rpadMKOB, UCIOJBb30BaHUE (DYHKIMI JJIs pemieHus 3a1ady u3 APYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM YpaBHEHUW W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpa)KaTh (GOPMYyIaMH 3aBUCUMOCTH MEXIY
pPa3sTUYHBIMUA BEJIWYMHAMH, HCCIEOBATh TMOJyYEHHbIE (YHKIMU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeTbHON JIMHUN HAIEICH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, MO3BOJIAIOIINX BBIPAXKATH 3aBUCUMOCTA MEXAY BEIMYMHAMU B
pasnTu4YHON (opMe: aHATUTHYECKOW, Tpaduueckord u cioBecHOW. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTH4eCcKOTO aHain3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTE€MAaTHUYECKUX, TAK M MPUKJIAJHBIX 3a/1a4,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX TMOSIBJISIETCS BO3MOXKHOCTH CTPOHUTH
rpaduku  CIOXHBIX (YHKIWNA, OMPEAENATh WX HauOONBIINE W HANMEHBIIHE
3HAUEHWsS, BBIYUCIATH IUIOMANA (Guryp m oOBEMBI Tel, HAXOAWTh CKOPOCTH U



yCKOpeHHusl TporeccoB. JlanHas conaepikaTenbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MOKHOCTH TIOCTPOSHHUS MaTeMaTHUYECKHUX MOJeNield pealbHbIX CHUTYaIlnH,
MO3BOJISIET HAXOAWTh HAWIydlllee pelIeHHe B TNPUKIAAHBIX, B TOM YHCIE
COLIMATbHO-DKOHOMUYECKUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTHUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO a0CTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBINIICHHUSI, (OPMUPOBAHUIO YMEHHMH pPACIO3HABATH MPOSBICHUS
3aKOHOB MaT€MAaTWKH B HayKke, TeXHUKE U UCKyccTBe. OOydaromiyecsl y3Ha[T O
BBIJTAIONINXCSA PE3yIbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MATEeMAaTHKH Kak
HayKH, U 00 UX aBTOpaXx.

ConepxarenbHO-MeTOIUYECKas JIMHUS «MHOXKECTBA M JIOTUKA» BKIIIOYAET B
ceOst DJIEMEHThl TEOpUHM MHOXKECTB M MaTeMaTH4eCKOW JOTHKH. TeopeTuko-
MHOKECTBEHHBIE TTPEJICTABICHHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMAaTUKH
U TIpe/uiaraloT Hanboyiee YHHBEPCAIBHBIN S3bIK, OOBEAMHSIONMIUNA BCE pa3Ieiibl
MaTeMaTUKH W e€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
TUCIMIUIMHBL M WX TPWIOKEHHs B eauHoe I1enoe. [losTromy BaXHO aath
BO3MOXKHOCTh OOy4YarmeMycsi TMOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBINH SI3BIK
COBPEMEHHOW MAaTeMaTHWKH M WCIOJB30BaTh €T0 JJIs BBIPAKEHHUS CBOMX MBICIICH.
JpyruM BakKHBIM MPU3HAKOM MaTeMaTHKW KaK HayKd CJeayeT Npu3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN M CJEJAOBAHHE ONpPENeNEHHBIM
npaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MATEMaTUYECKOM JIOTMKUA CIMOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXKIIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa U Hadala MaTEMaTHYECKOTO aHAIIMA3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOJEIHPOBAHUS, KOTOPHIC MPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEJEH peasbHBIX
CUTyalllid, WCCIEAOBAHMS DJTUX MOJENed C TIOMOIIBI0 armapaTta aireOpbl u
MaTEeMaTUYeCKOTO aHajan3a, WHTEPIpPETAlMH TOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETCHBI B KOXKIIBIN U3 Pa3/ieJoB MPOTPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs Ui pelleHUs NpUKIagHbIX 3amad. [lpu
pEIICHUH  peaNbHBIX  MPAKTHYECKUX  3amad  oOydarommecs:  pPa3BUBAIOT
HaOI0aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abcTparupoBaThCs,
UCIIONb30BaTh  aHAJOTHIO, 0000IaTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenpbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIecce U3YUeHHS BCeX TeM y4eOHOro Kypca «Anredpa u Hadajga
MaTEeMaTHYECKOTO aHATH3a».



Ha w3ydenme yueOHOTO Kypca «AnreOpa W Hayalia MaTEMaTHYECKOTO
aHanmu3a» otBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 daca B Heneno), B 11
Kiacce — 136 JacoB (4 Jaca B HEJIEIIO).

COIAEPKAHUE OBYUYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbabie unciia. OOBIKHOBEHHBIE M JCCATUYHBIC APOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apodu. I[Ipumenenue npobOeil U TPOLEHTOB IS
pellIeHus PUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpACiiel 3HAHUN U pEeAIbHOM KU3HHU.

JlelicTBUTENbHBIE 4MCHA. PalMoHanbHBIE MW UPPalMOHAJIBHBIE YHCTA.
ApudmeTndyeckne  onepanuu ¢ JWCTBUTEIBHBIMH  YHCIamMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpuOiamkEHHbIC BBIUMCICHUS, TTpaBUiia
OKpYTIJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenp ¢ uenbiM Tnokazarenem. bunom Hbrotona. Hcenonb3oBanue
noaxoAsIed GopMbl 3aIUCH JEHCTBUTEIBHBIX YACEI JIJIs PEIICHHS MPAKTHIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYpPaJIbHOM CTENIEHN U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBLHBIM IOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa jorapudma. [leciTuuHble W HaTypalbHbIC
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHIMCHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHBIE TIpPeoOpa3oBaHUs. YpaBHEHUE, KOPCHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHMSI M ypaBHEHMsA-ciencTBus. HepaBeHCTBO,
pELICHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS MENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOro4jIeHbl OT OJAHOW MNepeMeHHOW. JleneHne MHOrouwieHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
kod(ppunmernramu. Teopema Buera.

[IpeoGpa3oBaHs YUCITOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.



HppanuonanbsHbie YpaBHEHUS. OcHOBHBIE METObI pelieHus
APPALMOHAIIBHBIX YPABHCHUMU.

[TokazatenbHble ypaBHEHHsS. OCHOBHBIE METOABI PEMICHUS IMOKA3aTEIbHBIX
YpPaBHECHUH.

[IpeobpazoBaHue BBIpAXKEHUM, COJIEPKAITUX JTOTaApUPMBI.

Jlorapudmudeckue ypaBHCHHUS. OcHOBHBIC METOIbI pEIICHHS
JorapuMHUUYECKUX YPaBHCHUM.
OcHOBHbIE TPUTOHOMETPUUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKHUX BhIpOKCHUN. PellieHne TpuroHoMeTpUIECKUX YPpaBHCHHM.

Pemenune cucrem NMHENMHBIX ypaBHEHMH. Marpuiia CHCTEMBbI JIMHEWMHBIX
ypaBHeHHH. OmnpenenuTeNb MaTpHIBl 2X2, €ro TeOMETPUYSCKHA CMBICT H
CBOWMCTBA, BBIYUCIICHHE €T0 3HAUCHUS, IPUMCHCHHE OTPEICTUTEIIS ISl PEIICHHS
CUCTEMBbI JIMHCWHBIX YpaBHCHWHU. PelleHMe NpUKIATHBIX 3aJad C ITOMOIIBIO
CUCTEMBI JIMHEWMHBIX ypaBHEHWHU. HcciemoBaHue MOCTPOEHHOM MOJEIH €
MIOMOIIIBIO0 MATPHIL U ONIPEACTUTEIICH.

[TocTpoeHne MaremMaTHYECKHX MOJCIECH pealbHOM CHUTyallud C TOMOIIBIO
yYpaBHCHHMH W HEpaBeHCTB. [IpuMeHeHWE ypaBHCHHWW W HEPABEHCTB K PCIICHHIO
MaTEMaTUYECKUX 3a/lad M 3a/Jad M3 Pa3IU4HbIX o0JiacTeld HAyKu M pealbHON
KU3HU.

DOyHKUUH U TPaPUKH

OyHKIMsI, CcrmocoOsl 3amaHus (yHKOUU. B3aumMHO oOpaTHbIE (QYHKIIUH.
Komnosunus dyakuuit. ['padux  PyHkiuu. DnemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

OO6nacTe ompeneeHus] 1 MHOXKECTBO 3HaueHWH GyHknuu. Hymu ¢yHKImu.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIC M HeU€THBIC QyHKIMU. [leproanueckue
¢ynkiuu. TIpomMexyTK MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
¢dynkiuu. Hanbomnpinee 1 HanMeHbIee 3HAaYCHHs (PYHKITUU Ha TIPOMEKYTKE.

JluneitHas, KBaapaTU4Hass W ApOOHO-TMHEHHAs (QyHKIUH. DIeMEHTapHOE
MCCJIeIOBAHNE U MTOCTPOCHUE UX IPAPUKOB.

CrenenHas QyHKIHS ¢ HATypalIbHBIM U IIEJIBIM TIOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTEMEHM Kak (YHKIUHU OOpaTHOU
CTETICHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

[TokazatenbHass u norapudmudeckas (yHKIUHA, UX CBOWCTBA W TpaduKwy.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peIISHUST YPAaBHEHUI.

Tpuronomerpudeckass OKPYKHOCTb, OIpPEACICHNE TPUTOHOMETPHUIECKUX
(GYHKITUH 9HCIIOBOTO apTyMEHTA.



OyHKIMOHAJIBHBIE 3aBUCMMOCTU B peEaJbHBIX IIpoLleccax U SABJICHUSAX.
['paduixu peanbHbIX 3aBUCHUMOCTEN.

Hayana MaTeMaTH4eCKOro aHaIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIEIOBaTEeIbLHOCTEH. MeTon
MaTeMaTH4EeCKOU VHIYKIUH. MoHOTOHHBIE 17§ OTpaHUYECHHBIE
IIOCJIEIOBATEILHOCTHA. VICTOpUSA BO3HUKHOBEHHsS MAaTeMaTUYECKOI'O aHajau3a Kak
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuno yObiBaroIas
reoMmerpuieckas nporpeccus. CyMMa OECKOHEHYHO YOBbIBaIOLIEH IeoMeTpUYecKoit
nporpeccuu. JIMHENHbIN U DKCIIOHEHIUAIBHBIN poCT. Hucno e. Popmyiia CIOKHBIX
npoueHToB. Mcnosb30BaHHE MPOrpeccMM Ul  PELIEHUs peabHbIX  3ajay
IIPUKJIAJHOTO XapakTepa.

HenpepoiBHble ¢GyHKIIMM M HX CBOMCTBAa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB @ynkiui. CBoiicTBa (QYHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEpPBAJIOB JUIsl pELICHUs HEpaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPBIBHBIX
GyHKUUN 111 penieHus 3a1ay.

[lepBas u BTOpas npousBoaHble QyHKIMK. OnpeneneHue, reoMeTpuIecKui u
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeNIbHOMN K TpaduKy (PyHKIHH.

[IpousBognsle  3nemMeHTapHBIX  QyHkuuidl.  IlpomsBogHass  cymwmbl,
IPOU3BEJICHUS], YACTHOIO U KOMIIO3ULINU ()YHKLIUH.

MHoxecTBa U JIOTHKA

MHoOXxecTBO, onepaludd HaJ MHOXKECTBAMHU W HX CBOMCTBA. Jluarpammel
Oitnepa—Benna. I[IpuMeHeHHE TEOPETMKO-MHOXECTBEHHOTO — armmapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB U SABICHUM, IIPU PEIICHUU 3aJad U3 APYrux
y4eOHBIX TIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHYECKOTrO OOBEKTa, CIEACTBHE,
JOKa3aTebCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucia 1 BIYUCICHUSA

Harypanbubie u nensle yucna. [lpumeHeHne npu3HAKOB JIEIUMOCTU LIEJIBIX
yucesn, HauOonblnii oOmuid nenutens (ganee — HOJI) m HammMeHsblnee oOiiee
kpatHoe (nanee — HOK), octaTkoB o mozaynto, anroputma EBkiuaa 1is peneHus
3a/1a4 B LIEJIbIX YHCIIAX.

Kommnekcupie uucma. AnreOpawueckass W TPUTOHOMETpHYECKas (OpMBI
3allUCU KOMIUIEKCHOTO 4uclia. Apu(pMeTHYECKHE Olepalru C KOMILUIEKCHBIMU



yuciamMu. M300pa’keHrne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHr M3 KOMIUIEKCHOrO uucia. [IpuMmeneHue
KOMIIJIEKCHBIX YHCEN JJIs pelIeHs] PU3HMUECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUA ¥ HEPABEHCTBA

Cucrtema © COBOKYNHOCTb YpPAaBHEHUW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCWIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OCHOBHBIE METOJbI PCIICHHUS TIOKa3aTeJbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHAIIBHBIX, TOKA3aTEIBHBIX U JIOTAPU(PMHUUCCKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM UM  HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/ady M 3a/Jady M3 pa3IMyHbIX o0JiacTeld HayKu M pealbHON
KU3HU, UHTEPIPETALNS TTOTYYSHHBIX PE3yJIbTaTOB.

DOyHKUUH U TPaPUKH

I'paduk kommosuinuu GyHkIUHA. ['eoMerpruyueckue o0pa3bl YpaBHEHUH W
HEPABEHCTB HA KOOPJAUHATHOM INIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

['paduueckne meTonbl pelieHus ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METO/Ibl PEUICHHUS 3aa4 C TapaMeTPaAMU.

Ucnonb3oBanue rpadukoB (YHKIMI IS HCCIENOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

[IpumeneHne MPOU3BOAHON K UCCIEAOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxoxaeHue  HauOONbIIETO W HAUMEHBIIETO  3HAYCHUU
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKICHUS HAWIy4dllero pelIeHUus B
MPUKJIAAHBIX 3a7a4ax, Ui OIPENENICHUs CKOPOCTH M YCKOpEHHus Ipouecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBoOOpa3HbIe
aneMeHTapHbIX pyHkuii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.



WHuterpai. I'eomerpuueckuii CMBICII HMHTErpaa. Beraucienune
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuuia.

[IpumeHeHue uHTErpana Ajs HaxOXKIACHUS IUIOMAAeH IUIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAHUE pPEAJbHBIX MPOLECCOB C MOMOLIBI0 AU(depeHIHATbHBIX
YPaBHEHUM.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKJAHCKOM MO3UIIMU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  pPOCCHUHCKOro  oOIecTBa,  MpeJCTaBiICHHE O
MaTEMaTUYECKUX OCHOBAxX (DYHKIIMOHMPOBAHUS PA3NIMUYHBIX CTPYKTYp, SIBICHHI,
OpoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJECHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKONM T'PaKIaHCKOW HUISHTUYHOCTH, YBOKCHHUS K
IPOLIJIOMY M HACTOSIIIEMY POCCHMCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHUE K
JTOCTHKEHHUSIM POCCUMCKHX MAaTEMAaTUKOB M POCCUMCKOM MaT€MaTHYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIKCHHMA B JAPYTUX HAyKax, TEXHOJNOTHSAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, CPOPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, 3THUYECKOrO IMOBEJCHHMS, CBSA3AHHOIO C IPAKTUYECKUM
MPUMEHECHUEM JOCTW)KCHUW HAYKH W JACATEIIBHOCTBIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyXI€HUI, BOCIIPUUMYUBOCTh
K MAaTeMAaTUYECKUM ACIIEKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKoro BOCIUTAHUSA:

cOpPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpEecax 3/10pOBOro 1 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIbIXa, peryispHas (Gu3nveckass aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
[pU 3aHATUSX CIIOPTUBHO-03/10POBUTENIBHON JEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpYyIdy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHOM  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEeMaTUKON U e€ NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeid mnpodeccu W pPeaTu30BbBIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHMIO U
caM000pa30oBaHUI0 Ha MPOTHKEHUU BCEH >KU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HANIPaBICHHOCTH;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  SKOJIOTUYECKOW KYJIbTYPhl, TIOHUMAaHHE BIUSHUS
COIIMATbHO-3KOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHOMN
Cpelibl, 0OCO3HaHME TJI00AIBHOTO XapakTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTeMaTUYeCKWX 3HAHUW Ui pelieHus 3ajady B o0yacTu
OKpY’)Karoumel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJI1 OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TOHWMaHHUE
MaTeMaTUYeCKO HayKd Kak cdepbl UYeTOBEYECKOW JEsITeNIbHOCTH, JTaloB €&
pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHSL LUBWIM3ALMHN, OBJIAJACHUE S3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJIbTypOW KakK CpEACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIBbCKYIO JAESITEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHUECKHX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXAy TOHATUAMH, (HOpPMyIHpPOBATH
OTIpe/IeTICHNs TIOHITHH, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCH(PHUKAIUH,
OCHOBaHMs 17151 000OIICHHS ¥ CPaBHEHMsI, KpUTEPUHU TIPOBOIUMOTO aHAN3a;

BOCTIpUHUMATh,  (QOPMYyIUpOBaTH U  MPEoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHUBOPEUUS
B (haKkTax, JaHHBIX, HAOMIOJEHUSIX W YTBEP)KICHUSX, Mpeajiarath KpUTEPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIPHO JTIOKA3aTEIbCTBA MATEMATHYECKUX YTBEPIKICHUH
(IpsiMBIE U OT MMPOTHBHOTO), BEICTPAUBATh apTyYMEHTAIINIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOIBI,

BbIOMpaTh crmoco® pelieHus Y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHWs, BBIOMPATH HamboNee MONXOASAIMHMA C  y4ETOM
CaMOCTOSITETTLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiieMy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHpPOBATH THIOTE3Yy, apryMEHTHPOBATh
CBOIO TTO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHHE
110 YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro oObeKTa, SIBJIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIICHUS M BBIBOJBI IO Pe3yJbTaTaMm
OpOBEAEHHOTO  HAONIONEHUs, HCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIecca, a TaKXKe BbLABUTaTh
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH JAeUIIUTHI WH(DOpPMAIUHU, JaHHBIX, HEOOXOAMUMBIX JJIS OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATHU3UPOBaTh W HMHTEPIPETHUPOBATh WH(OOPMAIHMIO PA3IUYHBIX BHUIOB H
dbopm IpeICcTaBICHUS;



CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, NPEICTABIATh €€ B pa3jIMYHbIX (PopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popmanuu o CaMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBUM C YCJIOBUSMH U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3ajadH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pElIeHns, COIMOCTaBIIATh CBOW CYXKJACHHUS C CYXIECHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapY)XHBaTh Pa3judve W CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHUSI;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJ1auH, dKCIIEPUMEHTA, UCCIIe0OBaHMUS,
IIPOEKTa, CaMOCTOSITEIILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryjasiTuBHbIE YHUBepPCAJbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 33J1a4M, BBIOUpATh CIIOCOO perieHus ¢
y4€TOM HMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJ€Th  HABBIKAMH  TIO3HABATCIBHOM  pediekcMu Kak  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUU M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YJIbTAaTOB, BJIAJICTh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIporecca W pe3ysibTaTa PEIICHHUs
MaTeMaTHYEeCKOM 3a7a4u;

NpEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1a4H,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSICHIThH IPUYHHBI
JTOCTIDKCHUST WUIH HEAOCTHDKCHUSI Pe3yJIbTaTOB JASATECIIBHOCTH, HAXOJIUTh OIIHOKY,
JlaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMAaTh M MCMOJIb30BaTh MPEUMYILECTBA KOMaHAHOW U MHAMBUAYAJIbHOM
paboThl mMOpU peHIeHUH Y4YeOHbIX 3a7a4, [PUHUMATH LEJIb COBMECTHOU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pPabOThl, pacmpenessiTh
BUJIBI PabOT, JOrOBapuBaThCs, OOCYXKAaTh TNIPOLIECC M pe3yiabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYyNINoBbIX GopMax paboTel (00CyXkaeHHsl, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JEUCTBUS C JPYTUMHU YJ€HAMU KOMaHJbl, OLEHUBAThH
KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KpUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 10 kjacce oOydaronIuics TMONYYUT CIECAYIOIINE
peAMETHBIE PEe3yJIbTaThl MO OTJEIBHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia v BIYMCICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauveckass JapoOb, TPOILEHTHI, HPPALMOHATBHOE YHUCIO, MHOXKECTBA
PaLMOHAJIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JIEHCTBUTEIBHOIO YUCIIA;

OPUMEHSTh JpoOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAIHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCICHUS, TTPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCIICHUM;

CBOOOJTHO OMEpUPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASITYI0 (POPMY 3aMUCH IEUCTBUTEIBHBIX YUCET JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUII KOPEHb HATypaTbHOM
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATLHBIM MTOKAa3aTeJIeM;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: JIOTapu(dM UWcha, ACCITHYHBIE W
HATypaJIbHBIC TOTAPUDMBI;

CBOOOJHO OTEPHUPOBATH TMOHATUSIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATHUSMH: aPKCHUHYC, APKKOCHHYC U apKTAaHI€HC YHMCIOBOTO
apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSITh Pa3IMYHbIE METOJbl PEIICHUS palMOHAJIBHBIX U JAPOOHO-
pallMOHANBHBIX YPAaBHEHHMH, NPUMEHATH METOJ WHTEPBAJIOB [Jis PELICHUS
HEpPABEHCTB,;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: MHOTOWIEH OT OJHON IEepPEeMEHHOM!,
MHOT'OYJIEH C LENbIMU KO PULIMeHTaMU, KOPHU MHOT'OYJICHA, IPUMEHSITh JeJICHUE
MHOTOYJIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y m Teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJIHO ONEPUPOBATh TOHSATUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHMHI,
MaTpuilia, ONPEACIUTENb MATpPUIBl 2 X 2 W €ro TEOMETPUUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEACNUTENss 2 X 2 g BBIYMCICHHUS €ro 3HA4YeHUs,
NPUMEHSTh ONPEACIUTENN I PEIICHUS] CUCTEMBl JIMHEWMHBIX YpaBHEHUH,
MOJIETTUPOBATh PEabHbIE CUTYaIlMU C MOMOIIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
UCCJIEN0BaTh IOCTPOCHHBIE MOJIEIM C IOMOUIBIO MAaTpHI M OINpEIeIUTENEH,
WHTEPIPETUPOBATH MOJYUYECHHBIN PE3ybTaT;

UCIIOJIB30BaTh CBOMCTBAa JEWCTBUH C KOpPHSAMU JjIsi TipeoOpasoBaHUs
BBIPAKEHUM;

BBITIOJHSATH MPE00Pa30BaHUS YUCTOBBIX BHIPAXKEHHM, COJEPIKALUX CTETIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa jgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelbHbIE H
norapuMUYECKUE YpaBHEHUS, HAXOUTh UX PEIICHUS C TIOMOIIHI0 PABHOCUIBHBIX
NEPEXOJ0B WUJIU OCYIIECTBIISIS IPOBEPKY KOPHE;

NPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIIBI I MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHUN;

CBOOOJTHO  OMEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
NPUMEHSATh  HeoOXomumble  (OPMYJIBI Il PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHHUM;

MOJENHUPOBATh pealibHble CUTyalldd Ha S3bIKE aureOpbl, COCTaBISAThH
BBIDQKCHUS, YPAaBHEHUs, HEPABEHCTBA II0 YCIOBUIO 3a/1a4d, MCCIIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCTOIb30BaHUEM anmnapara anreOphl.

DOyHKIUM U TPaPUKH:



CBOOOJIHO ONEpPUPOBATH NOHATUAMU: (PYHKIMUS, CIIOCOOBI 3aJaHus (PYHKLIHH,
B3aMMHO OOpaTHble (QYHKIUH, KOMHOO3UMUMUsA (QYyHKUMNA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpadUKoB PYHKIUM;

CBOOOJHO OINEpPUPOBATH MOHATUAMH: OOJACTH OMNPENETICHUS U MHOMXKECTBO
3HauYEHUN QYHKLUHUH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UYETHBIE M HEYETHbIE (DYHKIIMH,
nepuognyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBl (YHKIMH, HauOOJbIIee W HaWMMEHbIIee 3HAaueHue QYHKUUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CTENIEHHAss (PYHKIUS C HATypaldbHBIM U
LEeJNbIM TOKa3aTeneM, Ipauk cTeneHHOW (YHKIMU C HATypajdbHBIM U LEIbIM
nokasaresieM, rpauk KOpHsS N-od cTeneHu Kak (pyHKuMH oOpaTHOM CTENeHH ¢
HaTypaJlbHBIM MOKa3aTeNIeM;

ONEepUpOBaTh TOHATHSAMU: JUHEWHas, KBagpaTHUyHas M JAPOOHO-TMHEITHas
(GYHKIIUH, BBITOJTHATD 3JIEMEHTAPHOE MCCIIEI0BAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelibHas U Jorapupmuyeckas
(GyHKIIMU, WX CBOMCTBAa U rpaduKH, HCIOJIb30BaThb MX TI'paQUKU [JIs PEIICHHUS
YpPaBHEHUM;

cBOOO/IHO ONEpUPOBaTh IOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oIpeieJIeHNe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpaduku (QYHKIOUM i1 HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW NpPU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIPAKaTh (OPMYJIaMU 3aBUCHUMOCTH MEXK/y BEJIMUUHAMU;

Hauyana mateMaTH4yecKoro aHajamsa:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmMeTndeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBarolasi reOMETpUIECKasl porpeccusi, JMHEHHbIA U
HKCMOHEHUUANBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM I PEUICHUS pealbHbIX 3aJad IPHUKIaJHOIO
XapaKTepa;

cBOOO/IHO OTIEPUPOBATH NOHATUAMU: ITOCJIEIOBATENBHOCTD, CIIOCOOBI 3aJaHUs
MIOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEJOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXACHHS MAaTEMAaTHYECKOrOo aHajlu3a KakK aHalau3a
OECKOHEYHO MaJIbIX;

CBOOOIHO OIEpHpPOBaTh TMOHATHUSMHU: HEMpPEpbIBHbIE (QYHKIHUH, TOYKU
paspsiBa rpaduka GyHKIIUU, aCUMITOTHI Tpaduka GyHKIINN;



CBOOOJIHO OINEpUPOBATH MOHITHEM: (YHKIMS, HENpEephIiBHAS Ha OTpPE3KE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIJIsi pEIIeHUs 3a/1aY;

CBOOOJIHO OIEpUPOBATh TMOHIATUSMH: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIYUCIIATh TPOU3BOAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMIO3UIUU
IBYX (YHKIIMM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUN CMBICT MPOWU3BOTHOMN IS
pelIeHus 3aaay.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  TMOHSATUSIMHU: MHOXECTBO, OIEpalud  Haj
MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3324 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh IMOHATHAMU: OIpeeTeHue, TeopeMa, ypaBHEHHUE-
CJICICTBHE, CBOMCTBO MaTEMaTUUECKOTO O0BEKTa, JOKAa3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obyuenus B 11 kJjacce 0OydYarOIIMICSA TOJYYUT CICAYIOIIHNE
NpeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paboyell MporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOKECTBA HATYypaJbHBIX U LEJBIX YMCEJ, MCIOJIb30BaTh IPU3HAKU JEIUMOCTHU
nensix yncen, HOJ[ 1 HOK HaTypasibHBIX 4Mcen sl pelieHus 3aj1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTMEpUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHWCEJ, MPEJCTABIATh KOMIUICKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUYECKON (PopMe, BBIMONHITh apu(PMETHUECKHE OTepalliid C HUMH U
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHSIMH: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC W
norapuMUYECKUEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCUJIBHBIX MTEPEXOJI0B;

OCYLIECTBIIITh OTOOP KOpPHEH TMpHU PEHIEHUHU TPUTOHOMETPHUUECKOTO
YpaBHEHUS;



CBOOOJHO OMNEpUPOBaTh MOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXonumble  (OPMYJbl  JUJIs  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAlMOHAJIbHBIX, UPPALMOHAIBHBIX, ITI0KA3aTEIIbHbBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

perarthb paLMOHaJbHbIE, VppalUOHAIIbHBIE, [I0Ka3aTeJIbHBIE,
JorapupMuUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coep Kale MOYJIU U IapameTphl;

OPUMEHSTH rpaduyecKre METOJIbI ISl PeICHUsI YPaBHEHU U HEPaBEHCTB, a
TaKXKe 3a7a4 C IapaMeTpaMu;

MOJIETMPOBATh pEalbHble CHUTyallUM Ha $3bIKe anreOpbl, COCTABISTH
BBIDAXXCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJa4H,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara aiureopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTaT.

DyHKIUHA U TPAaPUKU:

CTpOUTHh TpadUKU KOMIO3MLIMM (YHKIUH C IIOMOIIBIO 3JIEMEHTAapHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIUH JIBYX (DYHKIIM;

CTPOMTH TIEOMETpUUYecKHe o00pa3bl YypaBHEHMH U  HEpaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;

CBOOOIHO  OINEpUpPOBaTh MOHATUSAMU: TIpaUKH  TPUTOHOMETPUYECKUX
dynKImi;

OPUMEHATh (QYHKUMM JJI1 MOJCJIMPOBAHUS U HCCIEIOBaHMS peaslbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHa/IM3a:

UCTOJIb30BaTh MPOU3BOJHYIO IS UCCIIE0BAHUSA (GYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXoJIWTh HauOoJIblllee U HAMMEHbLIee 3HaAUCHUS! (PYHKIIMU HENpPEepbIBHON Ha
OTpE3KE;

UCIIOJIB30BAaTh IPOU3BOAHYIO JUIA HAXOKACHUSA HAWIydllero pEUICHUs B
NPUKIAJHBIX, B TOM 4YHCJIE€ COLMAJbHO-DKOHOMMYECKHX, 3ajadax, I
OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOTO (OpMylnod wuiu
rpadukom;



CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: TNEPBOOOpa3Has, ONpeneIEHHBIH
UHTErpaj, HaXOJHUTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEACTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUUA Ha IpUMEpE
cocTaBlieHUs TudPpepeHMaTbHBIX YPaBHEHU;

pemaTe NpUKIAAHbIE 3a4a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKOIO MU
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

TEMATHUYECKOE IIVIAHUPOBAHUE
10 KVIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE

(un¢posrbie)
oOpa3oBaTeIbHbI
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n NPOrpamMmbl 0 e padoThlI e padoThI
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NEUCTBUTEILHBIX
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ypaBHEHUS U
HEpPaBEHCTBA.
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ypaBHEHUH
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Jlorapugmuueckue
YpaBHEHHUS

Tpuronomerpudecku
€ BBIPAKCHHUS U
YpaBHEHUSA

22

TlocnenoBarenpHOCTH
U MPOTPECCUU
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HenpepsiBHbie

(GyHKIMH.
[TpowusBoaHas

20

IToBTOpEHME,
00o01enue,
cUCTeMaTH3alus
3HaHUHI

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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11 KIJACC

Ne
n/
n

HaunMeHoBanue
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IpakTuyecku
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DJIeKTPOHHBbIE
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o0pa3oBaTeJIbHbI
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Uccnenosanue
(YHKIIHN C TOMOIIIBIO
MPOU3BOJHOM

22

[TepBooOpazHas u
UHTETpaj
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I'paduxu
TPUTOHOMETPHUYECKHX
(b yHKIHIA.
Tpuronomerpuvecku
€ HepaBeHCTBA
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HppaunoHaibHble,
[I0Ka3aTeIbHbIE U
norapupmMuIecKue
HEPAaBEHCTBA

24

KommiekcHbie unciia

10

HarypanbsHble u

10




OCJIbIC YHClia

Cucremsl
paIoHaIbHBIX,
HPpaIMOHALHBIX
MOKAa3aTeIbHBIX U
JOTapuPMUICCKIX
YpaBHEHUH

12 1

3agaun ¢
napaMeTpamMmu

16 1

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3aITUs
3HAHUM

16 2

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136 10

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne Jara
undposbie
n/ | Tema ypoka Bcer| Kontpoabn | IIpakTuyeck u3y4deH
oOpa3oBaTeJibH
1| 0 ble padoThl | He padoThl s

ble pecypchl

MHoXecTBo,
oTiepary HaJl
MHOYKECTBAMU M UX
CBOMCTBaA

Jnarpammsl
Diinepa-BenHa

IIpumenenue
TEOPETUKO-
MHOKECTBEHHOT'O
anmnapara Jajis
pelIeHus 3aaa4

Panmonanbubie
YHCIIA.
OOBLIKHOBEHHEIE U




JeCATUYHBIE pooHu,
MPOILICHTHI,
OeCcKOHEUHbIE
MEPUONIECKHE
apoou

PanunonansHBIC
qHpcIa.
OOBIKHOBEHHEIE U
JeCSITUYHBIE Tpo0OH,
MIPOIICHTHI,
OCCKOHEUHBIE
MePUOANUECKIE
npobu

[IpumeHeHne
npoOent u
MIPOLIEHTOB ISt
pelieHus
MPUKIAIHBIX 3a7a4

Bxomguas
KOHTpOJIbHAs paboTa

JleiicTBUTEIbHBIC
qucIa.
Pammonanbueie u
HpparMoHaIbHBIC
qucia

Apubdmernueckue
oTIeparyy ¢
JeWCTBUTEIIbHBIMU
YHCIIaMH

10

Moayinb
JIEMCTBUTEIIFHOT'O
YHCIa B €ro
CBOMCTBaA

11

[TpubmmxEHHBIC
BBIYMCIICHUS,
npaBuiia
OKpYIJICHHUS,
MPUKHJIKA U OLIEHKA
pe3ynbTaTa
BBIUHCICHUN




12

OCHOBHBIC METOJIBI
pEUICHUS [ETBIX U
IpoOHO-
paIMOHATBLHBIX
YpPaBHEHUH U
HEPaBCHCTB

13

OCHOBHBIC METOJIBI
pEIICHUS ETBIX U
JIpoOHO-
paIMoOHATBEHBIX
YpaBHEHUH U
HEPaBCHCTB

14

OCHOBHBIC METOJIBI
pENICHUS [ETBIX U
IpoOHO-
paIMOHATBEHBIX
YpaBHEHUH U
HEPaBEHCTB

15

MHOro4ieHsI OT
oJqHOH
MePEMEHHOM.
Henenue
MHOIOYJIEHA Ha
MHOTOYJIEH C
octatkoMm. Teopema
besy

16

MHorouseHsl ¢
LeTbIMU

ko3 durmenTamMu.
Teopema Buera

17

Pemenne cucreMm
JIMHEWHBIX
ypaBHEHUH

18

Pemenne cucrem
JIMHEWHBIX
yYpaBHEHUH

19

Martpuna cucteMbl
JINHENHBIX
YpaBHEHUM.
Onpenenurens




MaTpUIIbI 2X2, ero
r€OMETPUYECKUI
CMBICJ M CBOMCTBA,;
BEIYHCJICHHUE €TO
3HAYCHMUS

20

Onpenenurens
MaTpHIIbI 2X2, ero
r€OMETPUYECKUI
CMBICJ B CBOMCTBA,;
BBIYHCJICHUE €ro
3HAYCHUS

21

[IpumeHeHne
ONIPEAECITUTENS ISt
PELIEHUS] CUCTEMBI
JIMHEMHBIX
YpaBHEHUU

22

Pemenne
MIPUKJIATHBIX 33]1a4
C IMOMOIILIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHU U

23

Pemenne
MPUKJIATHBIX 33]1a4
C MMOMOIILIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

24

KonTposbHas
pabora:
"ParnoHanpHbBIE
ypaBHEHUS U
HEpaBCHCTBA.
Cucremsbl
JIMHEHHBIX
ypaBHeHuUi"

25

OyHKIMSA, CIIOCOOBI
3amgaHus QyHKIUH.
B3anmHo oOpatHbIe

GbyHKIUH.




Komnozumnusa
byHKIII

26

I'padux GyHKIIH.
DneMeHTapHbIe
peoOpa3oBaHMs

rpaduKoB QYHKIHI

27

Ob6nacte
OIIpEACIICHUS U
MHOECTBO
3HAYEHUN
¢byskuun. Hynu
(GyHKIMH.
[IpomexyTKu 3HaK
IIOCTOSTHCTBA

28

YéTtapie U
HEUETHBIE

(GyHKIMH.
[Tepnoanueckue

GyHKIUU.
[TpomexyTku
MOHOTOHHOCTH

byHKIMN

29

MakcumyMmsbl 1
MUHHUMYMBI
byHKINH.
Haubonsiiee u
HauMEHbIIIee
3Ha4YCHHE (PYHKITUU
Ha IPOMEXKYTKE

30

JIuneiinas,
KBaJpaTU4YHas U
IpOOHO-JIMHEHHAS

GbyHKIIIN

31

DneMeHTapHOe
UCCIIeIOBAaHUE U
IIOCTPOEHHE
rpauKoOB 3TUX

byHKIMI

32

DneMeHTapHOe
nccae0BaHue 1




HIOCTPOEHUE
rpauKOB 3TUX

byHKIII

33

CreneHsp ¢ UEIbIM
IOKa3aTeJIEM.
bunomMm HerotoHa

34

CreneHsp ¢ UEIbIM
IOKa3aTeJIEM.
bunoMm HeroTona

35

Crenennas
(GyHKIMSA C
HaTypaJIbHbIM U
LETbIM
nokasarenem. Eé
CBOMCTBa U rpaduk

36

KontponbHas
pabora:
"CreneHHas
¢bynkus. Eé
CBONCTBA U
rpaduk"

37

ApudmMeTnueckuit
KOPEHb
HaTypajibHOU
CTETEeHH U ero
CBOICTBa

38

ApudmMeTnueckuit
KOPEHb
HaTypajibHOU
CTETIeHH U €ro
CBOMCTBA

39

[IpeoOpazoBanus
YHCIIOBBIX
BBIPKECHUIA,
COJIeprKalIuX
CTETIeHU U KOPHU

40

[IpeoOpazoBanus
YHCIIOBBIX
BBIpaXKCHUH,
coJieprKalux




CTENEHU U KOPHU

41

[IpeoOpazoBanms
YHCIOBBIX
BBIpAXKEHUM,
CoJIepKaIInX
CTETIEHU W KOPHHU

42

HppaunonanbHbie
ypaBHEHUSI.
OCHOBHBIE METO/IbI
perieHus
HppaIMOHAIBHBIX
YpaBHEHUU

43

HppaunonanbHbie
YpaBHEHUS.
OCHOBHBIE METOIBI
pereHus
HppaIMOHATBHBIX
ypaBHEHUU

44

HppaumnonaisHsie
YPaBHEHUS.
OCHOBHBIE METOI5I
peieHus
HMppaLMOHAIBHBIX
ypaBHEHUU

45

PaBHOCHIIBHEIC
Tepexo/Ibl B
perieHun
HppaMOHAIBHBIX
ypaBHEHUH

46

PaBHOCHIBHEIE
nepexobl B
pelIeHUn
HppalMOHATIbHBIX
ypaBHEHUH

47

PaBHOCHIBHEIE
Iepexosl B
pelLIeHnun
HpPaLMOHAIIBHBIX
YpaBHEHUH

48

PaBHOCHMIBHEIE




epexoabl B
peLIeHUn
HPPaALUOHAIBHBIX
YpaBHEHUU

49

CoiicTBa u rpaduk
KOpHs N-OU
CTETICHU KaK
¢byHKIIMU 00paTHOH
CTETICHH C
HaTypaJIbHBIM
MoKa3aresemMm

50

CaoiicTBa u rpapuk
KOpHs N-Ou
CTETEeHU KaK
¢GbyHKIMM 00paTHOM
CTETIeHHU C
HaTypaJIbHbIM
MoKa3aTesieM

51

KontponbHas
pabora: "CoiicTBa
U rpaduK KOpHS N-
Ol CTENEHM.
UppannonanbHbie
ypaBHEeHUS"

52

CreneHs ¢
palOHAIbHBIM
noKas3aTeneM U eé
CBOMCTBA

53

CreneHs ¢
paloHaIbHBIM
MoKa3areyieM U eé
CBOMCTBaA

54

CreneHs ¢
paloHaIbHBIM
MoKa3arTeyieM U eé
CBOIiCcTBa

55

ITokasarenbHas
¢byHkuus, eé
CBOIicTBa U rpaduk

56

Hcnonbp3oBanue




rpaduka GyHKIUH
JUIS pEeLIEHUS
YpaBHEHUU

57

Hcnonp3oBanue
rpaduka QyHKIUIH
JUIS pelIeHUs
YpaBHEHUH

58

Iloka3zaTennHbIC
YpaBHEHUS.
OCHOBHBIE METOIBI
perieHus
IMOKa3aTeIbHBIX
YpaBHEHUU

59

IlokazarennHBIC
YpaBHEHUS.
OCHOBHBIE METOIEI
pereHus
MOKa3aTeNbHBIX
ypaBHEHUU

60

IlokazaTennHBIC
YpaBHEHUS.
OCHOBHBIE METOI5I
perieHus
MOKa3aTeNbHBIX
ypaBHEHUH

61

KonTposbHas

pabora:

n
[TokazaTenbHas

byHKIIHS.

[TokazarenbHbie

ypaBHeHUS"

62

KonTposbHas
paborta 3a mepBoe
MOJIyTOHe

63

Jlorapudwm uucna.
CaoiicTBa
norapudma

64

Jlorapugm uucna.
CaoiicTBa
norapudma




65

Hecstuunsle U
HaTypaJibHbIC
norapupMsI

66

Hecstuunsle u
HaTypaJibHbIC
sorapumMsl

67

[IpeobpazoBanue
BBIpAXKEHUM,
coJiepKalux
Jorapu(pmsl

68

[IpeoGpa3oBanue
BBIpAXKEHUM,
coJiepKalux
Jorapu(pmsl

69

[IpeoGpaszoBanue
BBIpAXKEHUM,
coJiepKalux
Jorapugpmsl

70

Jlorapudmuueckas

byakuus, eé
CBOMCTBA U rpaduk

71

Jlorapudpmuueckas

dbyakuus, eé
CBOMCTBA U rpaduK

72

Hcnonb3zoBanue
rpaduka GyHKIHHA
JUIS pEeIIeHUS
ypaBHEHUH

73

Hcnonp3oBanue
rpaduka QyHKIUN
JUIS PEIICHUS
ypaBHEHUH

74

Jlorapupmuueckue
YPaBHEHUS.
OcHOBHBIE METOBI
peuieHus
norapu(pMUIECKUX
YpaBHEHUH

75

Jlorapugmuueckue
yYpaBHEHHS.




OCHOBHBIE METO/IbI
penieHus
norapu(pMUIECKUX
YpaBHEHUU

76

Jlorapugmmueckue
YpaBHEHHS.
OCHOBHBIE METO/IbI
pereHus
JOTapu(PMUIECKUX
YpaBHEHUU

77

PaBHOCHITBHBIE
epexoabl B
peleHnu
JOTapu(PMUIECKUX
YpaBHEHUU

78

PaBHOCHITBHBIE
TepeXo/Ibl B
perieHuun
JorapuPMUIECKUX
ypaBHEHUU

79

KonTposbHas
pabora:
"Jlorapudmudecka
st QYHKITHSI.
Jlorapudmudeckue
ypaBHEHUS"

80

Cunyc, KOCUHYC,
TaHTE€HC U
KOTaHT€HC
YHCIIOBOTO
aprymeHra

81

Cunyc, KocuHyc,
TaHI€HC U
KOTaHI'€HC
YHCIIOBOTO
apryMeHra

82

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO




aprymeHra

83

Apkcunyc,
ApKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
aprymMeHra

84

Tpuronomerpuueck
ast OKPY>KHOCTb,
OIIpeeIICHUE
TPUTOHOMETPUYECK
ux QyHKIIUN

YK CIIOBOTO
apryMeHra

85

Tpuronomerpuueck
ast OKPY>KHOCTb,
OTIpecIICHUE
TPUTOHOMETPUYECK
ux QyHKIIAN
YHCIIOBOTO
apryMeHra

86

OCHOBHBIE
TPUTOHOMETPHUUECK
ne Gpopmysl

87

OcHoBHBIE
TPUTOHOMETPUYECK
ne Gopmyisl

88

OcCHOBHBIE
TPUTOHOMETPHUUECK
ne Gopmyisl

89

OcCHOBHBIE
TPUTOHOMETPHUUECK
ue hopMyIbl

90

[IpeobpazoBanue
TPUTOHOMETPHUUECK
UX BBIPAXKCHUI

91

IIpeobpazoBanue
TPUTOHOMETPHUUECK
UX BBIPAKECHUN

92

IIpeobpazoBanue
TPUTOHOMETPHYECK




UX BBIPAKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUYECK
UX BBIPAKECHUU

94

Pewrenne
TPUTOHOMETPUYECK
UX YpaBHECHHMU

95

Pewmrenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

96

Pemrenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

97

Pemrenne
TPUTOHOMETPUYECK
WX YpaBHEHUU

98

Pemrenne
TPUTOHOMETPUYECK
WX YpaBHEHUU

99

Pewrenne
TPUTOHOMETPHUUECK
UX YpaBHEHUM

100

Pemrenne
TPUTOHOMETPHUUECK
UX YpaBHEHUI

101

KonTposbHas
pabora:
"Tpuronomerpuuec
KM€ BBIPAKEHUS U
TPUTOHOMETPHUECK
ve ypaBHeHus"

102

ITocaenoBarensHOC
TH, CIIOCOOBI
3aaHHs
[IOCJIE0BATEIBLHOC
Tel. Meton
MaTeMaTHYeCKOM
WHIYKIHH

103

MoHoToHHEIE U
OTpaHUYECHHBIE




IOCJIEIOBATENIHLHOC
tu. Mcropus
aHaau3a
OCCKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccus

105

I'eomerpuueckas
nporpeccus

106

beckoneyHo
yObIBaromias
reoMeTpuyuecKas
nporpeccust

107

CymMa GecKOHEYHO
yObIBaroiei
reOMEeTPUYECKON
Iporpeccuun

108

Jlunelnslil u
AKCIIOHECHITUATHHBI
i poct. Yuco e.
dopmyia CIOKHBIX
MIPOLIEHTOB

109

Jlunelaelil u
9KCIIOHCHITUAIbHBI
i poct. Yuco e.
dopMyIia CI0KHBIX
MIPOIICHTORB

110

Hcnons3oBanne
MIPOTPECCUU TSI
pelIeHus: peabHBIX
3a/1a4 MPUKJIATHOTO
XapakTepa

111

KonTposbHas
pabora:
"ITocneqoBaTeabHO
CTHU U nporpeccuun”

112

HenpepsiBHbIe

(GYHKIIMH B UX
CBOMCTBA

113

Touxa paspbiBa.
AcuMITOTHI




rpaduKoB QYHKITHI

114

CoiicTBa (hyHKUIUH
HETPEPHIBHBIX HA
OTpe3Ke

115

CoiicTBa (hyHKIMI
HETPEPHIBHBIX HA
OTpe3Ke

116

Merto1 UHTEPBAJIOB
JUISL pEUICHUS
HEpPABEHCTB

117

Merto1 uHTEPBAJIOB
JUISL pEUIEHUS
HEpPABEHCTB

118

Merto1 uHTEPBAJIOB
JUISL pEIIEHUST
HEpPABEHCTB

119

[IpumeHeHne
CBOMCTB
HEMPEPBIBHBIX
byHKUMA 17151
pereHus 3aaa4

120

[Ipumenenne
CBOMCTB
HETIPEPBIBHBIX
byHKUIMA 17151
pelieHus 3aaa4

121

ITepBas u BTOpas
MIPOU3BOJIHBIC

byHKIUH

122

Onpenenenue,
r€OMETPUYCCKHI
CMBICH
MPOU3BOJHOM

123

Onpenenenue,
(bU3UYECKUI CMBICTT
IIPOU3BOHOM

124

YpaBHeHue
KacaTeJIbHOU K

rpaduxy GyHKIIUU

125

YpaBHeHue




KacaTeJIbHOU K
rpaduky GyHKIHHA

126

[IpousBoHbIe
3JIEMEHTaPHBIX

byHKIII

127

[IpounsBoHbIe
3JIEMEHTaPHBIX

byHKIII

128

[IpowusBoaHas
CYMMBI,
MPOU3BEICHHUS,
YaCTHOTO U
KOMIIO3HUIITIHA

byHKIMNA

129

[TpousBoaHas
CYMMBI,
MPOU3BEICHHUS,
YaCTHOTO U
KOMIIO3HUIIIHA

byHKINNA

130

[IpousBoaHas
CYMMBI,
MIPOU3BEICHUS,
YacTHOIO U
KOMIIO3HIUU

byHKIMHA

131

KonTposbHas
pabora:
"IIpousBoanas"

132

IToBTOpEHME,
0000111eHHE,
CUCTeMaTH3aIHs
3HAHMI:
"VpaBuenus"

133

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"OyHKIMn"

134

HroroBasa




KOHTPOJIbHAs
pabora

Hrorosas
135 | koHTpOsBHAS
pabora

[ToBTOpEHMeE,
000011eHNE,
CUCTEMaTH3aIUs

136

3HAHUHI

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

136

12

11 KJIACC

Ne
n/ | Tema ypoka
n

KoaunuecTBo 4acoB

Bcer

(1)

KonTpoabu
ble paboThl

IIpakTHyeck
ue padoThl

Jara
H3Yy4YeH
ns

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibH
ble pecypchl

[Ipumenenne
MPOU3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
MPOM3BOJTHOM K
HCCIIEI0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTD U
KCTPEMYMBI

IIpumenenue
MPOM3BOJTHOM K
HCCIEA0BaHUIO
byHKIM HA
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
IIPOU3BOHOM K




UCCIIEIOBAaHUIO
GbyHKIMI Ha
MOHOTOHHOCTb 1
SKCTPEMYMBI

[Ipumenenne
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

Bxonmnas
KOHTPOJIbHAS
pabota

Haxoxnaenne
HauOOJIBIIEro U
HauMEHBIIIETO
3HAYCHUS
HETIPEPBIBHOMN

dbyHKIMM HA
OTpe3Ke

Haxoxnenue
HauOOJBIIEro U
HauMEHBIIIETO
3HAYCHUS
HENPEPbIBHOMN

(dbyHKIMM HA
OTpe3Ke

Haxoxnenue
HauOOBIIEr0 U
HauMEHBIIIETO
3HAYECHUSA
HETPEPbIBHOMU

GbyHKIIMM Ha
OTpE3Ke

10

Haxoxnenue
HaMOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOM
GbyHKIIMM Ha




OTpe3Ke

11

Haxoxpaenue
HauOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEINIPEPBIBHOM

GbyHKIIMY Ha
OTpe3Ke

12

Haxoxnaenne
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOM

dbyHKIMM HA
OTpe3Ke

13

[IpumeHeHne
MPOU3BOJTHOM ISt
HaXO0XJICHUS
HAWTYYIIIETO
pelIeHus B
MPUKIAAHBIX
3aagax

14

[Ipumenenne
MPOU3BOJTHOM ISt
HaXO0XIEHUS
HaWJTy4IIIEero
pernieHus B
MIPUKJIIATHBIX
3aJa4ax

15

IIpumenenue
IIPOU3BOIHOM 115t
oIpeieneHus
CKOpPOCTH U
YCKOpEHUs
nporecca,
3aJJaHHOTO
¢bopmynoit uim
rpadpuKom

16

IIpumeHeHue
MIPOU3BOIHOM st




OIIpEIETICHUS
CKOpPOCTH U
YCKOPEHUs
mporecca,
3a7]aHHOTO
bopmynoi i
rpaduKom

17

Kommnozumnusa
byHKIMNA

18

Komnozumusa
byHKIMNA

19

Komno3umusa
byHKIMNA

20

I'eomerpuueckue
00pa3sl
YpaBHEHUH Ha
KOOPAMHATHOU
IIJIOCKOCTH

21

I'eomerpuueckue
00pa3sl
ypaBHEHUH Ha
KOOPJIMHATHOM
IIJIOCKOCTH

22

KonTposbHas
pabora:
"UccneqoBanue
byHKIIHH ¢
MOMOIIBIO
MPOU3BOJHOMN"

23

[TepBooOpasnas,
OCHOBHOE
CBOMCTBO
epBOOOPa3HBIX

24

[TepBooOpasHbie
3JIEMEHTAPHbIX
GbyHKUIUH.
[IpaBuna
HaXO0KJICHUS
epBOOOPa3HBIX

25

IlepBooOpa3Hbie




3NIEMEHTAPHbIX
GbyHKUIUH.
IIpaBuiia
HAXOXKICHUS
nepBooOpa3HBIX

26

Hurerpai.
I'eomerpuueckuii
CMBICJI MHTETpajia

27

Brrunciaenue
OMPENEIIEHHOTO
HHTETPaja 1o
bopmyne
Hrrotona-
JlelOonuIa

28

Brramcnenne
OTPENEIIEHHOTO
HWHTETPaja 1o
dhopmyne
HreroTona-
JletiounIta

29

[Ipumenenne
WHTETpaja Jyis
HAXOXKICHHS
Ioniaaei
IJIOCKUX UTYP

30

[Ipumenenne
UHTerpana Jyis
HaX0XJACHUS
00bEMOB
TreOMETPHUECKUX
TeN

31

ITpumepsl
peleHui
muddepeHnanbH
bIX YpaBHEHUH

32

ITpumepsl
peLeHui
middepeHnnanbH
BIX YPaBHCHUH

33

Marematnueckoe




MOJICIIMPOBAHUE
peanbHbIX
IIPOLIECCOB C
IIOMOIIBIO
mddepeHnnanba
BIX YPaBHEHUH

34

KontponbHas
pabora:
"[TepBooOpazHas u
uHTerpan”

35

Tpuronomerpuuec
Kkue QpyHKIUHU, uX
CBOMCTBA U
rpaduxu

36

Tpuronomerpuuec
ke QpyHKIuHU, uX
CBOMCTBA U
rpaduxu

37

Tpuronomerpuuec
Kue QyHKITUHU, UX
CBONCTBA U
rpaduku

38

Tpuronomerpuyec
Kue QyHKITUHU, UX
CBOWCTBA U
rpaguku

39

Tpuronomerpuyec
Kue QyHKITUHU, UX
CBOWCTBA U
rpadguku

40

OT160p KOpHEi
TPUTOHOMETPHUUEC
KHX YpaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPHUUEC
KOW OKpPY>KHOCTHU

41

OT10op KOpHEH
TPUTOHOMETPHUUEC
KHMX YpaBHEHUH C
ITOMOIIBIO




TPUTOHOMETPUYEC
KOW OKPY>KHOCTHU

42

OT10op KopHEH
TPUTOHOMETPUYEC
KMX YpaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPUYEC
KOW OKPY’KHOCTH

43

OT160p KOpHEH
TPUTOHOMETPHUYEC
KHX YpaBHEHUH C
MTOMOIIBIO
TPUTOHOMETPHUYEC
KOW OKpPYKHOCTH

44

Pemenne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Pemenne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

46

Pemenne
TPUTOHOMETPHYIEC
KHX HEPaBEHCTB

47

Pemenue
TPUTOHOMETPHYIEC
KHX HEPaBEHCTB

48

KonTposbHas
pabora: "I'paduxu
TPUTOHOMETPUYEC
KHUX (YHKIIHH.
Tpuronomerpuuec
KHE HepaBeHCTBA"

49

OCHOBHBIC
METO/IbI PEIICHUS
MMOKa3aTeNbHBIX
HEPaBEHCTB

50

OCHOBHBIE
METO/IbI peIIeHHS
MMOKa3aTelbHBIX
HEPaBEHCTB




51

OCHOBHBIE

METO bl peH_IeHI/HI
ITOKa3aTCJIbHBIX
HEPaBEHCTB

52

OcCHOBHBIE

METO bl pemeHI/m
IIOKAa3aTCJIbHBIX
HEPaBEHCTB

53

OcHoBHbIE
MCTOJAbI PCIICHUA
JorapuPMUIecKux
HEPaBEHCTB

54

OcHoBHbIE
MCTOJAbI PCIICHUA
JorapuPMUIeCKux
HEPABEHCTB

55

OcHoOBHBIE
MCTOJAbI PECIICHUA
JorapuPMUIECKuX
HEPaBEHCTB

56

OcHoBHBIE
METO/IbI pEIICHUS
JorapuPpMUIeCcKux
HEPaBEHCTB

57

OCHOBHBIC
METO/IbI PEIICHUS
HppaMOHAIBHBIX
HEPaBEHCTB

58

OCHOBHBIC
METO/IbI PEIICHUS
HppaMOHABHBIX
HEPaBCHCTB

59

OCHOBHBIC
METO/IbI PEIICHUS
HppaMOHABHBIX
HEPaBEHCTB

60

OCHOBHBIE
METO/IbI peIIeHHS
HppalioHaAIbHBIX
HEPaBEHCTB




61

KontponbHas
pabora 3a mepBoe
MOJIyTOIHe

62

I'paduueckue
METO/1bl PELICHUS
MppaIOHAIBHBIX
YpaBHEHUH

63

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

64

I'paduueckue
METO/Ibl pELICHUS
MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'padmueckue
METO/IbI pEIIeHUS
JorapuPMUIECKuX
YpaBHEHUU

66

I'paduueckue
METO/IbI PEIICHUS
JorapuPpMUIeCcKux
HEPaBEHCTB

67

I'paduueckue
METO/IbI PEIICHUS
norapupMUIECKUX
HEPaBEHCTB

68

I'paduaeckue
METO/IbI pelICHUS
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

69

I'paduueckue
METO/IbI peIeHHS
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
yYpaBHEHUH

70

I'padpuueckue
METO/Ibl PeIICHUs
MOKa3aTeNbHbIX U




JOTapuPMUIECKIX
HEPaBEHCTB

71

I'paduueckue
MCTOAbI PCIICHUA
I1I0Ka3aTCJIbHBIX U
JOTapUPMUICCKIX
HEPaBEHCTB

72

KontponbHas
pabora:
"UppatnoHanbHbie
, IOKa3aTeIbHbIE U
norapudmudeckue
HepaBeHCTBaA"

73

KomrutekcHbie
qucha.
AnreOpandeckas u
TPUTOHOMETPHUYIEC
Kast popMBbI 3anucu
KOMILJIEKCHOTO
yucna

74

Kowmriexcusie
YHpca.
AnreOpandeckas u
TPUTOHOMETPHYIEC
Kasi GOPMBI 3aIUCH
KOMILIIEKCHOT'O
qpciia

75

Apubdmernueckue
oTIeparyy ¢
KOMIUIEKCHBIMU
YHCIaMH

76

ApudmMernueckue
oTeparmy ¢
KOMIUIEKCHBIMU
YHCIaMH

77

N3o06paxxenue
KOMIIJIEKCHBIX
4uCcell Ha
KOOPAMHATHOU
IIJIOCKOCTH




78

N3ob6paxenue
KOMIIJICKCHBIX
qHCcell Ha
KOOPJMHATHOM
TUIOCKOCTH

79

®opmyna Myaspa.
Kophau n-oi
CTEIECHHU U3
KOMIIJIEKCHOTO
qucna

80

®opmyna Myaspa.
Kophau n-oi
CTETEeHHU U3
KOMIIJIEKCHOTO
qucna

81

[IpumeHeHne
KOMIUTEKCHBIX
qucen s
peteHus
(bM3UYEeCKuX U
reOMETPUYECKUX
3aau

82

KonTposbHas

pabora:

n
Kommuiekcurie

gucia"

83

Harypanbhbie u
Lenble yucna

84

Harypanbhbie u
Lenble yucna

85

IIpumenenue
MIPU3HAKOB
JEITMMOCTH LIEJIbIX
yucen

86

IIpumenenue
MIPU3HAKOB
JETUMOCTH LIENIBIX
qucen

87

IIpumeHeHue
MIPU3HAKOB




AJCIINMOCTHU L ECIIbIX
gucen: HOJ u
HOK

88

[Ipumenenne
MIPU3HAKOB
JEITMMOCTH LIEJTBIX
gucen: HOJ u
HOK

89

[IpumeHeHne
MIPU3HAKOB
JEITMMOCTH LIEJIbIX
YHCEIl: OCTATKH IO
MOYJIIO

90

[IpumeHeHne
MIPU3HAKOB
JEIIMMOCTH LIEJIBIX
4HCell: OCTATKH IO
MOZYJIIO

91

[IpumeHeHne
MPU3HAKOB
JIEITMMOCTH IIEIIBIX
YHUCEIT: AITOPUTM
EBximuna mns
peleHus 3aaa4d B
MEIBIX YHCIax

92

KonTposbHas
pabora: "Teopust
nenpx yucen"

93

Cucrema n
COBOKYITHOCTb
yYpaBHEHUH.
PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBI-
CIIEICTBUS

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHCTEMBI U




CUCTCMBI-
CICACTBUSA

95

OcHoBHbIE
METO/IbI PEIICHHUS
CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX
YpaBHEHUU

96

OcHoBHbIE
MCTOJAbI PCIICHUA
CHUCTEM U
COBOKYITHOCTEH
HppalHOHAIBLHBIX
YpaBHEHUU

97

OcHoOBHBIE
MCTOJAbI PECIICHUA
CUCTEM U
COBOKYITHOCTEH
ITIOKAa3aTCIIbHBIX
ypaBHEHUU

98

OcHoBHBIE
METO/IbI pEIICHUS
CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX
ypaBHEHUH

99

OcHoBHbIE
METO/Ibl PeLICHUs
CHCTEM U
COBOKYIHOCTEH
jorapu(pMUIECKuX
ypaBHEHUH

100

OcHoBHbIE
METO/Ibl pEIICHUS
CUCTEM U
COBOKYITHOCTEHN
Jorapu(pMUIECKIX
yYpaBHEHUH

101

IIpumeHeHue
CUCTEM K




peLIeHUIO
MaTEMaTHYCCKHUX
3a/1a4 ¥ 3aJ1a4 U3
pa3snu4HbBIX
oOnacreil HayKu U
peanbHOM )KU3HH,
HHTEPIIpETALUs
MOJIYYE€HHBIX
pe3ynbTaToB

102

[IpumeHeHne
CUCTEM K
PELICHUIO
MaTeMaTH4YEeCKUX
3a/1a4 U 3a/1a4 U3
Pa3IMYHbIX
obrnactell HayKu U
peambHOM )KU3HH,
MHTEpIpeTaIHs
MOJTy4E€HHBIX
pe3yJIbTaToOB

103

[Ipumenenne
HEPaBEHCTB K
PELICHHUIO
MaTeMaTH4YEeCKHX
3a/a4 U 3a/1a4 U3
Pa3IUMYHbIX
obyacTeil HayKu U
peabHOM )KU3HH,
MHTEpIIpeTaIHs
MOJTy4E€HHBIX
pe3yNnbTaToB

104

KonTposbHas
pabora: "Cucrembl
paloHaIbHBIX,
HppalMOHAIbHBIX
MOKa3aTeIbHBIX U
Jorapu(pMUIECKIX
ypaBHeHuUi"

105

Pannonanbubie
YPaBHEHMUS C




napaMmeTpamu

106

Panmonanpurie
HEpPABEHCTBA C
rnapaMeTpamu

107

PannonanbHbie
CHUCTEMBEI C
rnapaMeTpamu

108

HppaumnonaisHsie
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

109

HppaumnonansHsie
CUCTEMBI C
rapameTpamu

110

IToxa3aTensHEIE
YpaBHEHUS,
HEPaBEHCTBA C
rapamMeTpamu

111

TlokazareapHbIE
CHUCTEMBI C
rnapamMeTpamu

112

Jlorapudmudeckue
YpaBHEHHS,
HEPaBEHCTBA C
napameTpamMu

113

Jlorapudmudeckue
CHCTEMBI C
napameTpamMu

114

Tpuronomerpuyec
KM€ YpaBHEHUS C
napameTpamu

115

Tpuronomerpuuec
KH€ HEPaBEHCTBA C
napameTpamu

116

Tpuronomerpuuec
KHE CUCTEMBI C
napameTpamMu

117

[Toctpoenue u
ncciaeaoBaHue
MaTeMaTHYECKUX




MoJenei
peanbHbIX
CUTYyalUi C
MIOMOIIILIO
YPaBHEHUH C
rnapaMeTpamu

118

[Toctpoenue u
HCCIIEIOBAHUE
MaTEMaTHYECKUX
MoOJIeNen
peanbHbIX
CUTYallUi C
MMOMOIIBIO CUCTEM
YPaBHEHUH C
napaMmeTpamMu

119

[Toctpoenune u
HCCIIeIOBaHNE
MATEMATHUYCCKUX
MoJIeIIei
peanbHBIX
CUTYallui C
ITIOMOIIBIO CHCTEM
YpaBHEHUH ¢
rnapamMeTpamMmu

120

KonTposbHas
pabora: "3amgauu ¢
napameTrpamu"

121

[ToBTOpEHMeE,
000011IeHHE,
cUCTeMaTU3aIHs
3HAHMI:
"VpaBuenus"

122

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HaHUM:
"YpaBHeHus"

123

[ToBTOpEHue,
0000111eHHE,
cucTeMaTu3aIus




3HAHUM:
"YpaBHeHUS.
Cucremsl
ypaBHeHUi"

124

[ToBTOpEHME,
000011eHNE,
CUCTEMaTH3aIUs
3HAHMI:
"HepaBeHncrsa"

125

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3aITUs
3HAHMI:
"HepaBeHncrsa"

126

[ToBTOpEHME,
000011IeHHE,
CUCTEMaTH3aITUs
3HAHMI:
"Hepasencrsa"

127

[ToBTOpEHME,
000011IeHHE,
CHUCTeMaTH3aIHs
3HAHUU:
"IIpousBoiHas 1
e€ npuMmeHeHue"

128

[ToBTOpEHME,
000011IeHHE,
CcHUCTeMaTH3aIlns
3HAHUH:
"IIpousBoaHas u
e€ npuMmeHeHue"

129

IToBTOpEHME,
0000111eHHE,
CUCTeMaTU3aIHs
3HaHUM:
"[IpousBonHas u
e€ npuMeHeHue"

130

[ToBTOpEHue,
0000111eHHE,
cucTeMaTu3aIus




3HAHUM:
"NHTerpan u ero
npuMeHeHue"

[ToBTOpEHME,
000011IeHNE,
131 | cucremaruzanus 1
3HAHUM:
"OyHkuun"

[ToBTOpEHME,
00o01enue,
132 | cucremaruzanus 1
3HAHUM:
"OyHxuun"

[ToBTOpEHME,
00o01enue,
133 | cucremaTuzaius 1
3HAHW:
"®yakuun"

Hrorosas
134 | xoHTpOIBHAS 1 1
pabota

Hrorosas
135 | koHTpoOIBHAS 1 1
pabota

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIlns
3HAaHUU

136

OBIIEE
KOJIMYECTBO
YACOB T10
TTIPOTPAMME

136 12 0

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA




METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



